A method of endotracheal intubation without tracheostomy in the rat is described. It involves the use of a very small laryngoscope for direct vision, and the use of a Seldinger guide wire technique for placing a nylon cannula between the vocal cords into the trachea. Deep surgical anaesthesia with positive pressure respiration and halothane/oxygen can be maintained for over 5 hours with recovery to righting reflex within 30 min of stopping the halothane.
A method of endotracheal intubation without tracheostomy in the rat is described. It involves the use of a very small laryngoscope for direct vision, and the use of a Seldinger guide wire technique for placing a nylon cannula between the vocal cords into the trachea. Deep surgical anaesthesia with positive pressure respiration and halothane/oxygen can be maintained for over 5 hours with recovery to righting reflex within 30 min of stopping the halothane.
With this in mind, an attempt was made to develop a system of oro-endotracheal intubation and ventilation that would be atraumatic and thus allow prolonged use with total heparinization; in addition, it should permit bronchial suction, rapid removal and replacement of the endotracheal tube when necessary, and should have sufficient ventilatory reserve capacity to correct some of the gas exchange problems that might occur as a result of cardiothoracic surgery.
METHOD
Wistar rats of approximately 250 g were used. An attempt to develop an endotracheal tube with an inflatable cuff was soon abandoned as the lumen/ cuff ratio was unrealistic and the deflated cuff made insertion extremely difficult; the resulting damage to the mucosa rendered subsequent heparinization disastrous.
The method finally evolved was to use a Portex type nylon intravenous cannula (6 FG, 2.10 mm o.d. yellow) with the tube reduced to 6 cm in length and cut with a chisel-shaped tip. A miniature laryngoscope ( fig. 2 ) was made from a nasal speculum with a small light* attached to the inner side with epoxy adhesive. However, even with the excellent exposure created by the laryngoscope it was still often difficult to intubate without invoking excess mucus and a little damage to the cords. This problem was resolved by adapting the Seldinger vessel cannulation technique to intubation ( fig. 3 ), in which a blunt-ended spiral wire was inserted under direct vision through the cords, after which the nylon endotracheal tube was passed over the wire and between the cords without difficulty. The wire was then removed and The dog is the main experimental model for cardiothoracic surgical research, and for some years now we have used this animal for cardiopulmonary bypass studies (Proctor, 1966; Proctor, 1969; Proctor, Matthews, and Archibald, 1971) . Recently, we examined the possibility of using the rat for some of this work on the grounds of uniformity of animal, availability, cheapness, resistance to infection, and general robustness for surgical procedures. However, when we came to examine the literature we found a dearth of work in this field-the more remarkable since the rat is the staple animal of so much physiological, pharmacological, and cardiovascular work. It became apparent that the main obstacle to cardiothoracic surgical studies in the rat was the problem of miniaturizing the standard anaesthetic and surgical procedures used in man and the dog; in particular, with positive pressure respiration and prolonged anaesthesia with rapid recovery. Positive pressure respiration can be carried out in the rat by using a tightly fitted facemask (Johns and Olson, 1954) , but this was unsatisfactory for our purpose since it increases the ventilatory deadspace, hampers bronchial suction, is less reliable than tracheostomy, and may inflate the stomach. Tracheostomy is the favoured alternative in physiological studies (Ben, Dixon, and Adamson, 1969) , but this is almost invariably an acute procedure, and does not lend itself to survival studies in the rat, particularly where prolonged use and total heparinization may be necessary. In this case, the problems of trachea! oedema and bleeding that may result are greatly exaggerated in the rat, where the internal diameter of the trachea is of the order of 2.0-3.0 mm. the cannula connected to the ventilator via the Luer fitting. The actual procedure of intubation in the rat is shown as a series of photographs in figure 1. The use of a guide wire also has the further advantage that the endotracheal tube can be simply and rapidly changed in a blind manner without the use of the laryngoscope, merely by passing the wire down the tube, removing the tube, and threading a new tube over the wire. In practice, this is rarely necessary since the tube can be used, even in the absence of atropine, for several hours without blocking. Ventilation was carried out with a Palmer respirator at a rate of 72 b.p.m. and a tidal volume of 3-5 ml. Halothane and oxygen was used both for induction (with a cowl) and maintenance of anaesthesia. The anaesthetic apparatus was a modified version of that described by Parbrook (1966 
RESUMEN
Es descrito un me'todo de intubaci6n endotraqueal sin traqueostomfa en la rata. Consiste en el uso de un laringoscopio muy pequefio para la vision directa y el uso de la tecnica con un alambre gufa de Seldinger para colocar una c£nula de nil6n entre la cuerdas vocales dentro de la triquea. Se puede mantener durante mis de 5 horas una profunda anestesia quinirgica con respiracidn con presion positiva y halotano/oxfgeno con recuperacion del refkjo de enderezamiento dentro de los 30 minutos despues de suspender la anestesia. 
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